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(c) sai* . @b^j#^ 2 fccttsttft^ftseai* & &s dna ; 

o (d) ±BWo©mc*n T , lfeKHCMioia^^ wtKtt^ 

DNAo 

*fc**WttBW GlyPhePhePheGluAlaAspGluAsnAsnGluIlel^s £Hrfr 

e) PbeHisTVrAsp'iyrValAlaProLeuAlaLysProAsnSerLysGluArg 
£> AspAlaProLeuLeuHisAspLysGluIyrTyrGluGluLeuGlnLys- 
-AsnGlyLeuArgAsnlyrArgTyrlleSerThr 

g) ThrLysGlyAspLysGlyLeuAspProGluAspLys 

h) TrpValSerValGlxiAsnProThrProHisLysLeuGlu 

* 7c «J£5t 2* A#: £if #t-T 5 o 

art*, *6^fcc0^feic < ke)«ifi*nfc7;^ h^75>«w*ftji«-r 
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s>«U»^ 7** h^ny >x*i-f**, ^ H bAi c y, 



Wi 1 fck PicA/a sp. Nl-1 *fe&3fe:7;l^ h e^;PT 

2 te, Pichia sp. Nl-1 $c&5fe:7 h^Jl/T 
0 3 Pichia sp. Nl-1 Wm^y)V^7 h l/)VT- 



>«ft 

• Mm 



>®KfcH3ji ©75; MSB^ij 



5 \t.§feM^t7& — p TN 1 

6 OT^x. F AO ©:*:flMrc©£jg£^t". 

7 am** a f a o ©ttat*Kr?j( ^^-r. 

8 fcSfiife*. F AO©^tt t^K^Sft^^-To 
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FAO £3- H-TSfltfirf DNA Wfrtt FAO Sft* 
ZL fcfltT**. flft FAO ^m<h UTttlWLtf Pichia JUGD®* CO^&ffl ^3 £ 
10 4*fc Pichia paetorisJ&fjfibTt**. 

$ £ fc*^© FAO — H-r«*^?&^trSSt FAO bT« 
Pichia acaciae, Pichia ami, Pichia ambrosiae, Pichia Americana, Pichia 
amylophila, Pichia angophorae, Pichia angusta, Pichia anomala, Pichia 
barkeri, Pichia besseyi, Pichia bimundalis, Pichia bispora, Pichia bovis, 
15 Pichia burtonii, Pichia cactophila, Pichia canadensis, Pichia capsulate, Pichia 
castillae, Pichia chambardii, Pichia ciferrii, Pichia delftensis, Pichia 
deserticola, Pichia dianae, Pichia dorogensis, Pichia dryadoides, Pichia 
etchellsh, Pichia euphorbiae, Pichia euphorbiiphila, Pichia fabianii, Pichia 
farinose, Pichia fermentans, Pichia finlandica, Pichia fluxuum, Pichia 

iformis, Pichia glucozyma, Pichia guilhermondii, Pichia hampshirensis, 
Pichia haplophila, Pichia hawaiiensis, Pichia heedii, Pichia heimii, Pichia 
henricii, Pichia holstii, Pichia inositovora, Pichia jadinii (Tbrula yeast), Pichia 
japonica, Pichia kluyveri, Pichia kodamae, Pichia lachancei, Pichia lynferdii, 
Pichia maclurae, Pichia manshurica, Pichia media, Pichia membranifaciens, 
25 Pichia methanohca, Pichia methylivora, Pichia mexicana, Pichia meyerae, 
Pichia minuta, Pichia mississippiensis, Pichia misumaiensis, Pichia 
naganishii, Pichia nakasei, Pichia nakazawae, Pichia norvegensis, Pichia 
ofunaensis, Pichia ohmeri, Pichia onychis, Pichia petersonii, Pichia 
philodendra, Pichia philogaea, Pichia pijperi, Pichia pihsensis, Pichia pinus, 
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Pichia populi, Pichia pseudocactophila, Pichia pseudopastoris, Pichia 
quercuum, Pichia rabaulensis, Pichia ramenticola, Pichia rhodanensis, Pichia 
salicis, Pichia saHctaria, Pichia scolyti, Pichia segobiensis, Pichia silvicola, 
Pichia spartinae, Pichia sporocuriosa, Pichia stipitis, Pichia strasburgensis, 
Pichia subpelhculosa, Pichia sydowiorum, Pichia tannicola, Pichia toletana,' 
Pichia trehaloabstinens, Pichia trehalophila, Pichia triangularis, Pichia 
veronae, Pichia wickerhamii, Pichia xylosa, Pichia zsoltii ft £ 

DNA mftm%Z> Z. £/&$T#3 0 
-tiBFAO^n«-H^jt^?a:bT^ (a) mmm • B*l»* i iZ 

tlfcTS /iE^^j: D , FAO iSttSW*-** >A^R^§ FAO £ 

S&fc, ( C ) iB^.gB^##2iCiB«$n^*SB»^^^DNA, * 
fcfc* (d) ±BB (c) OE«fc*HT, l*)L<W»flCD4lEiE3&t^ 1 
< K{tmiStlT& D , FAO >A***a - K Lxi^ 

20 DNA^§ 0 

**#**rs;ri*. **tafe*£*Hfc itm mw**l 
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(sds) mamsmemimmzti*. mmm+?u>* 

dna Mtnmi M 

15 fMrr <5 n iwi^ti^^^ 

^ 77 ^^ LT ^ ^^Escherichia ooK *«f«te<Krtr*»&tett 
LambdagtlO, Lambda gtll g;fc, HtbTtt 

«*f* Escherichia o«di **^«feftfcr*«^fcWt, P BR322, pUClS, % 
PUC118, P UC19, pUCH9, P Trc99A, pBluescript, pET28 *S V>tt3* 5 ^ 
* § SuperCosI & i*^J^ $ ft 3 0 

ttStett* Escherichia coli DH5 a, XL-lBlueMR , Escherichia coMBL21 ft 

a m c a=«tT?#*. afc^wwiBw Pichia c ^ ^ 

Saccharomyces cerevisiae, Pichia pastorius ^2CD*tWte*ft te t LT e, 



WO 2004/083419 



8 



PCT/JP2004/003587 



Escherichia coli fc;!^* Afflgfc i§3 >tf^> ht;^Xl/ 

*fcffl0^fc*^TI4WW«*nfcF A0075 / BEJSSftJlb, ^O) 
10 1MB* fe £ c DNA *5cfctf$V A DNA * & F AOifif 

r, Nl-l«5^6mBNAS«im-r*. Nl-1 4*£ YM MTfflJftKKto'C, 5mh 
L ^)ft, fructosyl valine :FVG&|« 0.48*)&P£— ©SlfcfiCi: bTJn^fc M9 
*^^<M9^fclXWbfc(ttJ«»«0.01, 30<C, 100ml, 500ml 

OD 6 eo=3 #i5T^®(5,O00g, 15min, 4t:)ft, 200^1 buffer A (1M V * 
tfh-;k lOOmM EDTA> 14mM *)W7h3L*;-M *toZ.MM-?Z> 0 
20^1 If-f^EUx-f ^j»tt(ioooU tf^UX^X/lml buffer iOfcJOAfflftft, 
30t:, 30min^«f ^. jg>£,s (l5,000rpm, lOmin, 412) ft, Jt«* 
20 ISOGENlml^M> U ft* faun*Hl«. 0.2nd ©*DD*;i* ft* 

ft* 8mm WW*, ft* (I5,000rpm, 15min, 4X» ft, *fl 
0.5ml -fy^n/ty-^ftJn^fiiBiu, tfi, lOmin SIR t^o fcfc 
(l5,000rpm, lOmin, 4TC) ft, ttJRfc lnd70XX^y-;PftJpjtjBft-rS. 
(l5,000rpm, 5min, 4*C) ft, ttJR* 15m in *SSft«4f -5 . 
25 tlfcmRNA S & c DNA ^ « . 

ttett. mRNA Srfeifc: RT-PCR fCck* cDNA *«Wr**«sfc43V>T 
FAO«BUfi?ft«tr»fM*Oii«|«lfTA«. mRNAfc*fbT, RNA- 

PCRkit (AMVVer.2.1takara) 0"7-a7;H^V^ ^) dT 
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^ n ^>^-^bTPCR£fr5 0 PCR^^-f^ gg^o 
FAODs ©«SfE*]J; 0 rr+J-V > Lfe FAO-Fl t , Nil FAOD 075/ 

ew*#f j: o»snfc7$ 13 mm±*f*#<i>vit fao-r 2 c 

5 FAO-Fl 5'-GGXACXTGGGGXWSXWSXACXGCXYTXCA-3' 
FAO-R2 3'-TCYrCRTYXGGYTCVAWRAARAAXCC-5' 
fefcbS=C+G Y=C+T R=A+G X=A+C+G+T W=A+T V=A+C+G 

94t: 1 # 

0 60T; 30 # 

72*0 30 # 

R-b£l+M*^;i/ 

98*0 30 # 
60*C 30 # 

5 72*C 7 ft 

72"C 8 # 

Taq^U*:7--t£fct TaKaRaLA^gTM^^SMV^^i^^jg,,, -©j- 
5 \Z IsT'&Zftfc PCR jg/feS GENE CLEAN II ICit fffl07-a T ;HCfigV^ 
$ Jls&mmt* pGEM-T Vector System HSM<D ?- a. X MzftteV?? U 

#5>tlfc^K^#:$LB^Tig*(37t:> 1.8ml, f* 

«)u mm, H»m*ff"5. f§mi3^-tt-^ 

A 310 vx^t^ y ^T^-Tif- (;^>x;^-7^7'f JVVf 

cDNA &-=r >?V- h L-T PCR £fr5 0 PCR ^-f^-fctt, -f" 
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b omxmwm* zaztvkma* k> *t*h > vtc fao-f3 t, 

FAO-F 3 : 5'-ATTTCAAAGTGACGGATGAAGAAGCTAAAG-3' 
adapter primer : 3'-CGCAGTTTTCCCAGTCACGAC-5' 
C© J: o tel^T»6tl& c DNA <fc D^86 &nfc FAO © fflBflKHEni* m.*% 
t\Z, NH ttoyy A DNA ^ilt tT< >/t-X PCR i^oT, *ff*<D 

Nl-1 m>&<D*SA DNA tt, «*.ttKT©«fc 5 fcttfflT* C fc3&lT#*. 
Nl-l^YM^Ti§«(30"C, lOOmL 300ml A'* yj^ 25»l***fc 
ttU 25mlX^y-;K lml0.5MEDTA *$U?i. -30t\ 30mint§*T3 o 
*0(5,OOOa 15min, 4*C)^ lml «lfjei!Sfcfc^Jn^.jg^ So jg^ 
(8,000rpm, 5min, 4^ »0.5mU7xD^ h b«1.2M 
t:h-;k 0.1MEDTA, l%*A,*7h3L*S-M 0.1% tf-f^Ux-f *)* 
Jn*»»U 8TC, 30minff«T<5o 0.5ml Proteinase K bu£fer(50mM EDTA. 
15 0.3% SDS, 0.01% proteinase K)*Jn^S^ 65^, 30min tWlT*. 
0.2ml ©5MI»*U^SjDAfift«, *±fcT lOmin IMtT*. JfcC." 
(I0,000rpm, 15min, ±i^^Tl^-«^ K 

15min*^ft*fcr*. ttm* 500 nl © TE buffer(lOmM NaCl, 20mMIris- 
HCKpHS.OX lmMEDTJOizmm^ bill © RNase *JnA»fcU 37t\ 
30min#«-T^ o M7x/-J1,.^ DM ^ X^y-;i4ttH* 

£©£? fc bT#6tlfc Nl-1 ftfi^VA DNA fC*fbT^ >/t-* PCR 
fcJ:* FAOD «a»fi«fM-(OJi(I«fff t^n^VADNA ftffiRtf 
*«Wfc«, D NALigationKitVer.2f«©T-n.T;i/fC^^, -fe;^^^ 

T-fctt FAO KKEaie^O^EWJ; t) 5Hf ■* > VitWf T-FAO-F5 roc 
FAO-R6 £/B^§ 0 

FAO-F 5 5'-GTGCATACGAAGAATGCAAACGATTGGGAGTGG-3' 
FAO-R6 3'-CCATCCGTTATCTCCGTCGAGAACATATCCTC-5' 
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94t: i# 

60*0 30 # 
72*C 30 

98*0 30 # 
60t: 30 # 

72"C 7# 

72*C 8# 

^unten/c pcr ti^rmii^ ^ommmm^mzmmffirz 
jte^m^n^o e:nc©'(fig^e,f#e,n^ fao jt{5^@2^jiffg£t>£fc, 

£ ©^Stlf)t <r<B-Mfe^£ Nl-1 £V A DMA ft <=> PCR JfMgfc: <£ K> l«~e^ 

FAO-Ncol : S'ATCACCATGGAGTCGATAATTATAGTTGG-S' 
FAO-Xbal : 3'-TTGATTCTAGACATGTATGTTGTAATCTTG-5' 
Srxlf -f >L7to utlS £±IS4> PCR ^;H:i;oTKJSt§ ZLt «fc D , 
@l$$Wt&^-ir^7VADNA &**Bt?#S. 

94"C 5 5> 



94*C 30 # 

55*C 30 # 

72"C 1# 

72*C 5# 



2 5it-<^;i/ 
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ft**."***-* SfflHI*** PCR&KJ; 0 FAO flMS* T*S DNA 

^^fe^^TNl-l$fcS^FAO©m^^^f*5c:^:^§ 0 ^ 
e>nfe Nl-l ^fi* FAOD Offi»)t«HBnfllF«b^ 6 N *ft C 

a^7-w>ts. N*»j©^-<v-fc«ivfc 0 i(FAo- 

10 Nco I ), C ^< T-fcfa I (FAO-Xba I )*#ftrr*. 

FAO-Ncol : 5'-ATCACCATGGAGTC6ATAATTATAGTTGG-3' 
FAO-Xbal : 3'-TTGATTCTAGACATGTATGTTGTAATCTTG-5' 

±Mum.(Dj5mz& onzntz c dna> fozmt^y a dna £^>?v- h 

- P Trc99a(Invitrogen *fc) £ ^ ~> 3 >(DNA Ligation Kit Ver. 2)tT> f 

(pTN1) -Ocfc5{-LTf«^tircpTNl ^lifc 

let?), M^^FAOD ©^jfeWx*.*. 

20 gyfoJIjt FAOD ©Mife 

W*tf pTNtt *«^T*»«DHBa*3BW*aiU LB J^S&fcJ; 0^H(30 < C, 
160ml, A'y^k 7>tf~>U> 50^g/ml)^ OD 660 =0.7 IPTGCfcftft 



25 



tiT3„ ^KteFVfemM) 
mMX Phenol(l.5mMX 475/7 tf U >(l.5mM), 
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**^-*teU/m])*JB^T POD0Wl/4AJUfefcck t> 505nm 

^^tTTkftttH^ftWtt-r*. pTNl/DH5 a 6 LB ttttfc£D**Gi7T;, 71, 
1017t-^>^- T>k?5WJ> 50^g/ml)U OD 660 =0.7 f«T IPTG(M 
S0.3mM)HJ;^>^^ 3 > W , SO^fcTJf*. 
"l^lOOmMPPb ( P H7.0) fc*»U 7 l^:/UXfcJ; Q 4 E3i»£fr 5 
mtt±»«nMX40,000g, 90min)U lOmMPPb (pH7.0)*Cj; 0- 

Wt. 4"CfcTWfU 7KmH»««ST««. *& fc , 
OT© «fc 5 fctt** D7h^7^ -tern** C £ fc£ t> > l*ft»*eilft'?« 

M\ l^>»DYh^7^ (DEAE-5PW) SrfrS. lOmMPPb 
(PH7.0) Wfc*f D7 -*3W* ? A DEAE-5PW 

(5.0mm LD.XScm, h-y- (ft) ) ^ #6tlfc*»ttH»ft«3»**S. 
*7A*«3jM©iQmMm ( P H7.0) WfcMbUfcffc 0.7M <D NaCl £Hr 
tPlOmMPPb ( P H7.0) TFAOD*»fflS«. mm\tJmUamtU 

35%«T>^ne7A^tJ lOmMPPb (pH6.5) 
A^D7h^ 7 7^-| ^ A Resource Pbedml, 7 7^?y T(ft)) fd , 

£Hrtf lOmM PPb ( P H6.5) WtHfcbfc* lOmMPPb ( P H6.5) ftJf^T 
FAOD 2mlAnin i U 1 #r£C»ffitt©®JK*ff5 0 

*D lOmM PPb <pH7.0)fc**tfc P»mc «fc V) 6 * n% 4 T:fcTaWf*ff 5. 
$ & lOO^M PAD £Hrir lOmM PPb (pH8.0) lZ<k X) 6 KM. 4-CfcT»» " 

lOmMPPb (PH8.0) T?ffttW t ^ DYh ^ 7 ^ M ^ A 
BioasitQ (4.6mm I.D.X 5cm, h-y- (ft) ) ±BT#&*ifctf>?>p 
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DlOmMPPb (PH8.0) T?¥ffifc 
lOmM PPb ( d H7.0) 7 s PAnn #.«*rm *.n-z. 



„ ^u,. WWflX v^ w . £1J ^t>Tirct£mm5±& 10mM 

PPb(pH7.0)lC«fc^ Hfc 4TClCTaWrf*. £©«fcbT#Bn&K»© 
^ttSDS/PAGE {CO; D*jjr«*. 7?X - 25 *tf!lr>T«* 

Phast System™ HM<D^-=lTMZ Isftff? Z. <h#Mr#£> 0 




HbAlc77t< + ^«tt§„ 7MMt>X ^'J37^75X 
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* - awn* ic # a l T-^ams icfiB*t« . ^ « mm iz-zz (dm&^w 
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Biosensors -Fundamental and AppHcations-Anthony P. F. Inner, Isao Karube 
and Geroge S. Wilson, Oxford University Press 1987 fc»*SttTV> £>„ 

t*Sffl«7?**B*»«:iaai2 0 0 3- 1 1 6 3 4 S^OWWW^oCHiifJ 



io Uttfflf 



Ul 



15 FAQ ©l*|gfKT $ J mWM<T)tt!-fr 

IS?g©»Screening and Characterization of Fructosyl-valine utilizing 
Marine Microorganisms" KSode et al., Max-. Biotechnol., 3, 126-132 (2001) 
Slft^iLfc, Kchia sp. Nl- 1 FAO ©«»*«*&. 

20 2mg/ml fcfe*Mfc]IMe**Jq*fc. C©tt»fc^lriT9 tf^X • 

SDS-PAGE «©y;pft 5X5mO***fciB0fflU 7r^h^ ? A « « 
«WPVDP^©5r ny ^>^2hff^fc. C©FVDF***.-^$,- 

PPSQ-io) i:«W7^»j«^, L • 

GlyPhePhePheGluAlaAspGluAsnAsnGluDeLys * 6****1*^:/^ FSB^J 
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FAO £3- Hfa ^^cp^ 

Nl-l*©cDNA©W«ttOT©«fc5te:bTtfo&. Sf, Nl-l**&m 
5 RNA*«liBr*. Nl-l*^YM^T«f^*(30 < C, 5ml, L**)», 
fructosyl vafineWOItU 0.48*)*Pi-©a**£ LT»l*.fc M9 
CM9^telXWTb*:(SWi«ft0.01, StfC, 100ml, 500ml 7^). 
OD 660 =3 #ifiTm^(5,000g, 15min, 4«C)ft, 200^1 buffer A (iMVMh 
-;K lOOmMEDTA, 14mM WfbX* SJn*.«»L&. 20/* 1 

If-f * UX-f XWWlOOOU tf^UX-f buffer A)ftftl^fflft«, 30°C, 

30minMtLfc. &ft (l5,000rpm, lOmin, 4"C) ft, %JK* ISOGEN lml 
fCJcDraU 5min^«Lfeo 0.2ml ©^ D Ptf^ASiBAfflfilfc, 

M, 3min^@bfeo jftfr (l5,000rpm, 15min, 4t) ft. 7 JcfB fc 0.5ml -f V 
yPAV-^^Px.^L, ^ lQndnlWtLfc. (l5,000rpm, 
15 lOmin, 4<C) ft, lml 70XX^/^*JnA»Rll,fc. fcfc 

(I5,000rpm, 5min, 4"C) ft, i«Jft« 15min HtSttfflkUfc. 
mRNA &^5KcDNA 

?-fc;fot>, mRNA ^feifc RT-PCR fc£§ cDNA 511t§fSfc^^T 
^^^(OilSffofc, £<T, mRNA^LT, RNA- 
20 PCRkit (AMVVer.2.1takara) ©VXaTVUcfc^, *V*dTTjr7*-? 

?^-*m\,*ms&K&*ff'oit. mzntz. c dna ***;-)wjm\z& 

!0 FAODs W^j<fcOr^>tfc FAO-Fl £, Nl-1 FAOD ©7 

5 smmwrnz o#^ fc 7^t 13 a** 0 ^ > bJt fao . R2 

25 S^^iTf§ 0 

FAO-Fl 5'-GGXACXTGGGGXWSXWSXACXGCXYTXCA-3' 
FAO-R2 3'-TCYTCRTYXGGYrCVAWRAARAAXCC-5' 
fc#:LS=C+G Y=C+T R=A+G X=A+C+G+T W=A+T V=A+C+G 
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10 



15 



94t: 1# 

60^ 30 # 
72*0 30 fj> 
WL±& 1 V^f & )l 
98*0 30 fj> 
60X: 30 fp 
72"C 7 ft 
72<C 8# 

Taq^Up<^-if^ TaKaRa LA Tag™ t^fc„ 21©«k3 fc:UT#Sn& 
PCR»»ft GENE CLEAN n Kit #S©Y-a7«^^75^W, 
pGEM-T Vector System #M©^-^7;WC^ n-->^U # 7 — 

ftSnfcffiR^tlAittT^Tt, 1.8ml, f»1f)U 

cDNA $T>^hiL T pgr £fr O fc 0 PCR 

FAO-F 3 : 5'-ATTTCAAAGTGACGGATGAAGAAGCTAAAG-3' 
25 adapter primer : 3'-CGCAGTTTTCCCAGTCACGAC-5' 

Z-<D<koiZ LT#6tlfc c DNA «fc Q&ft Stlfe FAO ©l*lg|Sg&#IE?iJ<li 

Nl-1 6 y A DNA 5 fcttffl bfc. Nl-l ft* YM JgiffcT 



20 
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WtfeOC, 100ml, SQOmlrtyyjm. 25ml ig«|^c*f U 25ml X* /-)V, 
lml 0.5M EDTA -30<C, 30min#»Ufc. m*<B,0OOQ, 15min, . 

4°C)^ lml««e*6**jDA«»b»:. ^(8,000rpm> 5min> 4*C)«, ifc 

0.6ml ^7xQ^h bu£fer(l.2My;Utfh-;k 0.1MEDTA, 1%^ 
A^hX^y-Jk o.l% tf-f^»Jx<X)^a^.«U 37^ SOmin^Sb 
feo 0.5ml Proteinase K bu±Ter(50mM EDTA 0.3% SDS, 0.01% proteinase 
K)&JJB^jg»m, 65*0, 30min^Sbfeo 0.2ml <D U ^A^JdA 

^-hiCTlOmin^Sbfe. ^O(l0,000rpm, 15min, 4<C)iL ±m&m 

TE bufferdOmM NaCL 20mM Tris-HCl(pH8.0)> lmMEDTA) iZV&M^ 5ul 
<0RNaae*Jtl*.flSlU 30min#«bfc o «7x;-jh^DD* 

C©cfc5*CLT»6*lfc Nl-l«EA*y/ A DNA l^lT-f>A-X PCR 

fc«fc* faod wjeaa^wn-oiuttfeff a dna 

?^t;^> DNA Ligation Kit Ver.2 #^CDTXa.T;i^^V^ -fe;U:7^fy— . 

pao *a6*e?®»$HEai«k a e^-y-y > u^^m- v-fao-fs 

K£fFAO-R6£J1^7*: 0 

FAO - F 5 5'-GTGCATACGAAGAATGCAAACGATTGGGAGTGG-3' 
FAO-R6 3'-CCATCCGTTATCTCCGTCGAGAACATATCCTC-5' 

94^: i# 

601: 30 # 
72*C 30 =B> 

98t? 30 # 
60*0 30 
72*C 7# 
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15 



20 



72t} 8 ft 

Taq atf U * 7 - iilS, TaKaRa LA Tag™ £JI Vifc. 

******** ni-i a dna * e> pgr iwgfcj; & wrr**. 

EAO-Ncol : 5'-ATCACCATGGAGTCGATAATTATAGTTGG-3' 
EAO-Xbal : 3'-TTGATTCTAGACATGTATGTTGTAATCTTG-5' 
fcrW -f > bfc. cn 6 £_tf3© pgr *;ncfc -> TBSt* i 
B«»F>t-**tr$V A DNA *J*1Ibfc. 

94*C 5# 



94t: 30 



55"C 30 fp 
72<C \ft 



2 5^^7JU 



72X: 5ft 



25 




^j&^£^E|f^-fr^— (7); _ 

««A^6IIWt PCR ttfcJ: o FAO »g* T * * DNA ^ 
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10 



6 nfc Nl-l FAO ®*^«mMfflR* SNmc 5fdft£ffitttt& 

^7^-^>tL N3WMo^-f-7--lCJ4i«»I(PAO- 
Nco I ) % C mi®M<D?^ T-fctt I (FAO-Xba I )£# iD Ufc. 
FAO-Ncol : 5' 'ATCACCATGGAGTCGATAATTATAGTTGG- 3' 
FAO-Xbal : S'-TTGATTCTAGACATGTATGTTGTAATCTTG-S' 
±IBC«©*j*fc«fc D»Sn^ cDNAx **V>HtfV A DNA ^>y^ h £ 
U -tiB©^-r^-^^TPCRfcJ;DFAOD^it^^Ji^Lfe 0 ft 

pTrc99aanvitrogen *fc) £ ~> 3 >(DNA Ligation Kit Ver. 2)^X S K 

(pTNl) ftffrtT**. Jl©J:3fcUTffrt*n>fcpTNlft*»Wfc 
t** C i <fc Q % U&WkTL FAOD <D£mmffirX2>, 



20 



25 



FAo©*aate^**tr^x$ k p tni 

Escherichia coli DH5 a/pTNl FAO ©Sagftfxo &. £ttftffC&ft: 

*7>lf^U>60/ig^ft^tfIJB»tt3mlfc«l|U 3 7tTl 2W E 

(1500kgf) ( 4 <C, 160,400Xg, 9 0 fcJ:t)±»© 

(l0mMU>«*U^A««ttpH6.0) ^©J;5(cb 
TPS} $ tlfe^M^^J^M«i^JBap«3 tFAOl 

®£MH»tt& Pichia sp. m-iw^m^Tyj^h->jwvj>^m^xmi 
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;iM5 



10 



15 



20 



HI 



:«*S*tr*»ttm»fe««bfe. P TNl/DH5a£ LB JWtteJt Oi^K&rC, 
7L 1017T-^>^- 7>fc^U> SOtfgMU OD66o=0.7 



lOOmM 



**frr>fc. »^±«^^(40,000g, 90min)U ±»£lOmMPPb 

Sr*\ l^>»D7h^7^- (DEAE-5PW) fcffS 
lOmMPPb (PH7.0) ^ 5 F^bfe^^>^D^h^^^- ffl ^^^ A 
DEAE-5PW (5.0mm ID. X 5cm, h-y- (*) ) te , # 6 nfc*»tt H »ft 
©»$Wco #:7AM3«*©iomMPPb (pHV.O) 0 7M 

<D NaCl CM 10mM PPb (pH7.0) TFAOD lml/knin 

35%S»T>^-^A^tfl0mMPPb ( P H6.5) tffft 
7MDTh^7^ -MM** ?A Resource PheClmL 7 yJU*? 

7>*-^A**tri0mMPPb ( P H6.5) lOmMPPb 
(PH6.5) ^V»TPAOD**ai$t&. ft*** 2ml/min <fc U If^fc* 



100/zMFAD$^i0mMPPb(pH7.0){C^^ WttWfcte.fcDe* 
25 |* ^fcTSWSffofc. *6fcl00tfMFAD*^triOmMPPb (pHS.O) 

D7h^7^-W5. lOmMPPb (pHS.O) T¥«ftl,fc||Yt>^D 
^h^^^^-^3fe^^ABioasitQ (4.6mm I.D.X 5cm, h-y- (#) ) 



15 
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^PttS.o; C^L&ft, o.3M <D NaCl lOmM PPb (pH7.0) T 

FAOD ftBft lml/min iU -^rtt^m^CDlHlJR^ff ofc 

*6nfc^W»*10mMPPb(pH7.0)fcJ:e), 4tfctitf^. C<D 

«k5iCLT#&tlfe^5|SKD*i0^«SDS/PAGE ^rk h^r* 



!I6 



io iiSMft 



20 



W5T»5^«tti|^ fructosyl valine, N-fructosyl lysine, 
fructosyl glysine, fructosyl alanine, fructosyl leusine, fructosyl 
Phenylalanine, ?)VU-^ ^^yX^f^^^^^^ ^ 

fcttSJKlOmM), PPb(pH7.0, 50mM), Phenol(l.5mM), 4T^yy>^tf 
U Xl.SrnM), ^^v-^^U/mD^^T POD/Phenol/4A.A.^ \Z J; D 
505nm ©ft^cmatetS CtiZZV ff o fco ff & & 

«M.DNAfcJ:D, ckt)i«^fiHt*frr SFAO*5feSr*ct*tTf* 



25 



tt©7;^h^;wtU>j««^fcoV>Ta!l&bfc. 1. 5mM 4-75/ 
7>5Ptry>, 2. 0mM7x;-JK 2U/ml W+^-|?S§tf 
lOmM U >St# U ^AM^(pH7.0)©#ffiTT, SSBT 1 # W J*^ Wcfif CD 
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505nm ^ytmm^^ytytmm^m^xmmv. *<Dwtm<Dm>pmm*\ 
mKjfommt vt^ 0 o.imM & s 5mM (omxumm^M. <=> n, c ©mshhi*! 



■mm 8 

7)V9 hz/)VJV) > 



rfe>U— 



*«5fcttt*WHLfcFA01 0 OWDUy (5. 7 mg i aS/ 
Tlofc, ML^iii$3 OtC^tit 1 0m 1 PBS (pH7. 

Zhis)V7*> msmm*mto1tWm*L>4Jr-KM . 5mM-2 0mM© 



15 



20 



25 



JEM 9 

E««5lCfleir»H«bfcFAO0.84uiiit»*, *»16ftU #-^>^-X 
fc. l%^;^;W^hF30^W, SS&ilLfci, 10«MU^>T?20» 

20mM U >•* 'J ^M»(pB7X)4<T 1 WWKISI^L, WfcLfc. 
^T^ X-^-t lmM 0^ h*xPMS£#t5\ 20mM U>tt*U 
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O.lmM fr£> 0.6mM ©$SfflTJS^tt«<fc<^ fc|««6*«U, JLOtSfflfC^ 



10 



15 



20 



**r»*H3£Yb«§W«bfe. SUS^I 5 fCf^ilUfcF AO50wl 
(0.05unit i^HMiy^^ .J PVA-SbQ 0.23g *M 

KAg/AgCL MtlCttd«l|«Il^ ttM-fcfc (25*C) *C500mM 

U >^^7 U ^ AM»(pH7.o)£ 10ml in*, %MlttttKBIll:A«MS«; 



■MM 1 1 

25 ~7jw>y >7jv—m-t >+h- 

^7 y ~>-^7-/K>H@ (BAS tt, ^r^;P No. 11-2012)±T 0.1M I{kA > J 
^^ifft^fc^g 2mM A^^>7/ ^ (III) *y^fc, 2mM©*ft 
(QDftftlDA, 25'C, 60 +0.4VvsAg/AgCl©ffi^^TOpb, 7*;kk* 
#^f$i±fc 0 ^-©^ -0.05V 0.35V ©MttS^Jp (10 HI) l/TU<Ctt 
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10 



H»J 5 {CTRLfe^ (0.136unit)Tf^SgLfc FAO H«fl«T^$,r 

mm±ji carc) fc 5 oo mM u>^u^A«M( pH 7.o)*iomiip 



o.osvvs. Ag/Agci ^epjn u nmm&femzt^rc t z *>m i mm) 



15 



7 
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(b) 7$/»J(a)t*^T, lt)L<ati©75;tW^ 



2 . SH^IJ GlyPhePhePheGluAlaAspGluAsnAsnGLufleLys £^tr:7 ;t/# h 
10 5^7 5 >BWfcH» 0 

7 ^ >m<h:i 



e) PheHisIyrAspTyrValAlaProLeiiAlaLysProAsnSerLysGluArg 

£) AspAlaProLeuLei l HisAspLysGlu'IyrTyrGluGLx l LeuGlnLys- 
15 AsnGlyLeuArgAsnTyrAi-gTyrlleSerThr 

g) ThrLysGlyAspLysGlyLeuAspProGluAspLys 

h) TrpValSerValGliiAsnProThrProHisLysLeuGlu 

4. Pichiasp. Nl-l^Sfe«PichiaM*^T^§, ff^JS 1- 3 IBffe©?;^ 

b >>)V7 $ >®Kbi 



20 5. &T®(a)3:&«(b) : 

(a) sa^rn • @h^ij## i Kiamsn^Ts /sis^s^siaR ; 

6. OT©(c)*fe«(d) : 

(c) @3?>m • fiB#l## 2 nfcttQtBB^J^ S fc* DNA ; 

(d) ±f2(c)OE^J^43ViT, 1 t> b < ttjRfl©||QE*t^ e^feb<«^Jp 
StlT&O, *07J^ >»ftS*Stt*ftSSeR§3 - Kts 
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DNA, 



10 



15 



20 



25 



14. HbAlc«7ytm*ISTJ*oT, M^OHbAlc^t 
7** »->JW*U>*£j*U ttffB^h^wtU>^^i-4^«l 
0 KB*©?** h ~>;uy * >^t« W TMW^ C fc 

77^o 

15. 7^MJ-5>«7y^r**ttT?*^T, W©7Mh^>^ 

16. ify37^5>ft7yt-ft*afftT*,T, K»t©^ij3W 

i Hb a i c (omm^mmm. 
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i9. m&mi o izmm<D? jut? h^jur 

2.0. -4£fctel 0\Z$ffi.<D7)V>; bi/)iy 

21. i^i-4tfc{ii o fcfBifc© hv-^r^ 

bAl c7yt<ty ho 

2 2. ffif&Hi ~4£fc«l Q\zWML<0-7)],i; h-»UT$ 
2 4. »^311~4*fe«l b\zmm,<D7)V?7 



5 >SMb»ss&«£ty, ^ 



2 5 . gff&Jg 1 8 fBitoi 
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ITU \l ^ f ,rarSgaifsaqkyvlss ^avtllnfqrqlegkcftlahfkvtdeeakafkslpvlfnaekgfffe 
^nneikicneypgfthtnesgesiplyrmeiplesaleirqylkeiinpqfadrpftktricwctdspdmQ He hSevS va 
sgdsgnsfkimpugkyvskvvtkgdkgldpedkecwkwrpetwdkrgqvrwggryrvadlneiews^ 



5' - 



ccatcJS 



ctttggaagacagatccggtgtacaaaccgtactatcatccggtaggatttatcctggc 



:tgcaagttccgatgctccattactgcatgataaggaatactatgaagagttg 



tttggagat 
tggtgcaa 
^ccggtcc 
gtctatccc 
jaatttgttg 



cgtgttgcggatttgaacgaaattgaagaatgggtttctgttgaaaatcccacaccacacaaactagaa 



taa-3' 



3 
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FAO-F1 5 '-GGXACXTGGGGXWSXWSXACXGCXYTXCA-3 
FAO-R2 3'- TCYTCRTYXGGYTCVAWRAARAAXCC-5 ' 
7trcb* S=C+G Y=C+T R=A+G X=A+C+G+T W=A+T V= 



A4C+G 



FA Z~I? '' _ 5 '-ATTTCAAAGTGACGGATGAAGAAGCTAAAG-3 ' 
TVy?-?-?^^- . 3'-CGCAGTnTCCCAGTCACGAC-5' 

FAO-F 5 5'-GTGCATACGAAGAATGCAAACGA1TGGGAGTGG-3' 

FAO-R6 3 '-CCATCCGTTATCTCCGTCGAGAACATATCCTC-5 ' 
FAO-Ncol : 5'-ATCACCATGGAGTCGATAATTATAGTTGG-3' 

FAO-Xbal : 3'-TrGATTCTAGACATGTATGTTGTAATCTTG-5' 
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Ncol 




a 



5 
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0#PeU (h) 
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■ - • ■ * * , 

; 8 7 6 5 . 4 3 2 1 



67kDa 
43kDak 



1:LMW 
2:i?r»ttH# 



3:DEAE5PW 

4: RESOURCE Phe <D&t 
5:QNo.23 CD^ 

6: Bioasist Q No.24 
7: Bioasist Q No.25 
8.-LMW 



i7 



^ jft A ft 
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l§ ^ ^. 

(mM) 5.9 

Vmax (U/mg) 7.1 



atirajite 

.1111 M^TL _f__;g_ 

7JW*>J\,T=?-> 56 60 

^;u^^>;u^x-;u^^-> 104 103 

ID 8 
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SEQUENCE LISTING 



<110> 


Sode, Koj i 


<120> 


Fructosylamine Oxidase 


<130> 


PSD-9012WO 


<150> 


JP 2003-116348 


<151> 


2003-03-17 


<160> 


15 




Do fan fin \ o 1 

raientin version 3. I 


<210> 


1 


<211> 


427 


<212> 


PRT 


<213> 


Pichia sp. 


<400> 


1 



Met Glu Ser lie Me lie Val Gly Ala Gly Thr Phe Gly Leu Ser Thr 
1 5 10 15 

Ala Leu Gin Leu Ala Arg Asp Gly Tyr Lys Asn Me Lys Cys Phe Asp 

20 25 30 

Lys Phe Pro Val Pro Ser Glu Me Ala Ala Gly Asn Asp Ser Asn Lys 

35 40 45 

Me Phe His Tyr Asp Tyr Val Ala Pro Leu Ala Lys Pro Asn Ser Lys 

50 55 60 

Glu Arg Leu Ser Leu Glu Ala Leu His Leu Trp Lys Thr Asp Pro Val 
65 70 75 80 

Tyr Lys Pro Tyr Tyr His Pro Val Gly Phe Me Leu Ala Ala Ser Ser 

85 90 95 

Asp Ala Pro Leu Leu His Asp Lys Glu Tyr Tyr Glu Glu Leu Gin Lys 

100 105 no 

Asn Gly Leu Arg Asn Tyr Arg Tyr lie Ser Thr Pro Glu Glu Phe Arg 

"5 120 125 

Glu Tyr Leu Pro Me Leu Lys Gly Pro Leu Pro Asn Trp Arg Gly Tyr 
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130 135 140 

Val Leu Asp Gly Asp Asn Gly Trp Leu His Ala Arg Asp Ser Leu Lys 

145 150 155 160 

Ser Ala Tyr Glu Glu Cys Lys Arg Leu Gly Val Glu Phe Val Phe Gly 

165 170 175 

Asp Asp Gly Glu lie Val Glu Leu Leu Asn Glu Asn Gly Lys Leu Thr 

180 185 190 

Gly I le Arg Ala Arg Ser Gly Ala Me Phe Ser Ala Gin Lys Tyr Val 

195 200 205 

Leu Ser Ser Gly Ala Asn Ala Val Thr Leu Leu Asn Phe Gin Arg Gin 

21° 215 220 

Leu Glu Gly Lys Cys Phe Thr Leu Ala His Phe Lys Val Thr Asp Glu 

225 230 235 240 

Glu Ala Lys Ala Phe Lys Ser Leu Pro Val Leu Phe Asn Ala Glu Lys 

245 250 255 

Gly Phe Phe Phe Glu Ala Asp Glu Asn Asn Glu lie Lys lie Cys Asn 

250 265 270 

Glu Tyr Pro Gly Phe Thr His Thr Asn Glu Ser Gly Glu Ser Me Pro 

275 280 285 

Leu Tyr Arg Met Glu lie Pro Leu Glu Ser Ala Leu Glu Me Arg Gin 

290 295 300 

Tyr Leu Lys Glu Thr Met Pro Gin Phe Ala Asp Arg Pro Phe Thr Lys 

305 310 315 320 

Thr Arg Me Cys Trp Cys Thr Asp Ser Pro Asp Met Gin Leu Me Leu 

325 330 335 

Cys Thr His Pro Glu Tyr Thr Asn Leu Me Val Ala Ser Gly Asp Ser 

340 345 350 

Gly Asn Ser Phe Lys Me Met Pro Me Me Gly Lys Tyr Val Ser Lys 

355 360 365 

Val Val Thr Lys Gly Asp Lys Gly Leu Asp Pro Glu Asp Lys Glu Cys 
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370 375 380 

Trp Lys Trp Arg Pro Glu Thr Trp Asp Lys Arg Gly Gin Val Arg Trp 
385 390 395 400 

Gly Gly Arg Tyr Arg Val Ala Asp Leu Asn Glu lie Glu Glu Trp Val 

4 °5 410 415 

Ser Val Glu Asn Pro Thr Pro His Lys Leu Glu 

420 425 

<210> 2 
<211> 1284 
<212> DNA 
<213> Pi chi a sp. 
<400> 2 



60 



180 



300 
360 



atggagtcga taattatagt tggtgccggt acttttgggc tttccacagc cttacagctt 
gccagagatg gatacaagaa cataaaatgt tttgacaagt ttccggttcc atctgagata 120 
gctgctggaa acgacagtaa caagattttt cactacgatt atgttgctcc cctggctaaa 
cccaattcaa aagaacggtt gagtctcgaa gcattacacc tttggaagac agatccggtg 240 
tacaaaccgt actatcatcc ggtaggattt atcctggctg caagttccga tgctccatta 
ctgcatgata aggaatacta tgaagagttg caaaaaaacg gacttcgcaa ttatcgttat 
atttcaactc ccgaggagtt tcgtgagtat ttgcccattt taaagggccc gttacccaac 420 
tggagaggat atgttctcga cggagataac ggatggttgc atgctcgaga ctcattgaaa 480 
agtgcatacg aagaatgcaa acgattggga gtggaatttg tgtttggaga cgatggggaa 540 
attgtcgaat tacttaacga aaatggaaag ttgacgggaa ttagggccag atctggtgcc 
atattctcgg cacaaaaata tgttctcagc tctggtgcaa atgcagtaac gttgttaaat 
ttccagagac agctagaagg taaatgtttc actttggcac atttcaaagt gacggatgaa 720 
gaagctaaag catttaaaag cttgccggtc cttttcaatg ccgaaaaagg gttttttttc 780 
gaggctgatg aaaataacga aatcaaaatt tgcaacgagt accctggatt tacccacaca 840 
aatgaatccg gagagtctat cccactctac cggatggaga ttccactcga gtcagcactt 
gaaattagac aatacttgaa agaaaccatg cctcagtttg ctgatagacc tttcaccaag 
acaagaattt gttggtgtac cgactctccc gacatgcaat tgatcttgtg tactcaccca 
gaatacacca accttattgt agcatcgggt gactctggaa attcgttcaa gatcatgcca 



600 
660 



900 
960 
1020 
1080 
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atcattggca aatatgtcag caaggttgtt accaaaggtg ataaaggatt ggatccggaa 1140 

gataaagaat gctggaaatg gcgtcctgag acttgggaca agcgggggca ggtccgctgg 1200 

ggtggtcgat accgtgttgc ggatttgaac gaaattgaag aatgggtttc tgttgaaaat 1260 

cccacaccac acaaactaga ataa 12 g 4 
<210> 3 

<211> 13 

<212> PRT 

<213> Pi chi a sp. 

<400> 3 

Gly Phe Phe Phe Glu Ala Asp Glu Asn Asn Glu lie Lys 
1 5 10 

<210> 4 

<211> 17 
<212> PRT 
<213> Pichia sp. 
<400> 4 

Phe His Tyr Asp Tyr Val Ala Pro Leu Ala Lys Pro Asn Ser Lys Glu 

15 10 15 

Arg 



<210> 5 
<211> 27 
<212> PRT 
<213> Pichia sp. 
<400> 5 

Asp Ala Pro Leu Leu His Asp Lys Glu Tyr Tyr Glu Glu Leu Gin Lys 

15 10 15 

Asn Gly Leu Arg Asn Tyr Arg Tyr lie Ser Thr 

20 25 

<210> 6 



r I 
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<211> 12 
<212> PRT 
<213> Pi chi a sp. 
<400> 6 

Thr Lys Gly Asp Lys Gly Leu Asp Pro Glu Asp Lys 

1 5 10 

<210> 7 

<211> 13 
<212> PRT 
<213> Pichia sp. 
<400> 7 

Trp Val Ser Val Glu Asn Pro Thr Pro His Lys Leu Glu 

1 5 10 

<210> 8 

<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<220> 

<221> variation 
<222> 3 

<223> n is a, g, c or t 
<220> 

<221> variation 
<222> 6 

<223> n is a, g, c or t 
<220> 

<221> variation 
<222> 12 
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<223> n is a, g, c or t 
<220> 

<221> variation 
<222> 15 

<223> n is a, g, c or t 
<220> 

<221> variation 
<222> 18 

<223> n is a, g, c or t 
<220> 

<221> variation 
<222> 21 

<223> n is a, g, c or t 
<220> 

<221> variation 
<222> 24 

<223> n is a, g, c or t 
<220> 

<221> variation 
<222> 27 

<223> n is a, g, c or t 
<400> 8 

ggnacntggg gnwsnwsnac ngcnytnca 
<210> 9 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<220> 



29 
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<221> variation 
<222> 9 

<223> n is a, g, c or t 
<220> 

<221> variation 
<222> 24 

<223> n is a, g, c or t 
<400> 9 

tcytcrtyng gytcvawraa raancc 
<210> 10 
<2J1> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 10 

atttcaaagt gacggatgaa gaagctaaag 
<210> 11 

<211> 21 

<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 11 

cgcagttttc ccagtcacga c 
<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 



26 



30 



21 
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<223> PCR primer 
<400> 12 

gtgcatacga agaatgcaaa cgattgggag tgg 
<210> 13 
<211> 32 
<212> DNA. 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 13 

ccatccgtta tctccgtcga gaacatatcc tc 
<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 14 

atcaccatgg agtcgataat tatagttgg 
<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 15 

ttgattctag acatgtatgt tgtaatcttg 
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